PCT 



si ess * m m 




(si) mmto&ftme 

C07C 19/08, 17/383 



Al 



(ID 

(43) mm^m 9 



W097/27163 



1997^7^310(31.07.97) 



(21) SB^aiK## 

(22) SflgftB 0 

(30) «&«5:r-* 
#15^8/9085 
^^8/1 56701 



PCT/JP97/00134 



1997^1^22 0(22-01.97) 



1996^1^23 0(23.01.96) 
1996^6^18 9(18.06.96) 



JP 
JP 



(71) ffiiA (^i^^<t^T©it||;o^x) 

*V * >X3Et*5*:^t(DAIKIN INDUSTRIES LTD.)[JP/JP] 
T530 ±K^>ClSrf3^tEr c l a ltt5®2Te4#12^- 
mm±>"!? — tVU Osaka, (JP) 

(72) &9J# ; *5«fct* 

(75) 5£W#/tti«A (^Bi^o^T©*) 
* fflH^(NAKADA, Tatsuo^JP/JP) 
jSjc ffl j&9^(SHIBATA, Noriaki)[JP/JP] 

^(SMBANUMA, Takashi)[JP/JPJ 

f 566 *mtm&mm-mm&\f?r 

^Hfiif^MF^ Osaka, (JP) 



(74) ftSA 

WllJ St, ^(AOYAMA,TamotsuctaL) 
f 540 ±iR^AB5m c l 3 ^E«feI.lTB3#7^ IMpe/v 
WOjifctfW&^r Osaka, (JP) 

(81) *©3£g AL, AM, AT, AU, AZ. BA, BB, BG, BR, BY, CA, 
CH, CN, CU, CZ, DE, DK, EE, ES, FI. GB, GE, HU, IL, IS, KE, 
KG, KR, KZ. LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, 
MW, MX, NO, NZ, PL, PT, RO, RU, SD. SE, SG, SI, SK, TJ, TM, 
TR, TT t UA, UG, US, UZ, VN, ARJPO^fff (KE, LS, MW, SD, SZ, 
UG), =. — 7 isT ftfr (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM)[ 
BWH (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, EE, IT, LU, ' 
MC, NL, PT, SE), OAPmn (BF. BJ, CF, CG, CI, CM, GA, GN * 
ML, MR, NE, SN, TD, TG). 



(54)TitIe: AZEOTROPE COMPRISING PENTAFLUOROPROPANE AND HYDROGEN FLUORIDE AND METHOD FOR 
SEPARATING AND PURIFYING PENTAFLU OROPROP ANE 




R-245fa/HF azeotrope 

HF/R-245£a mixture 

high-pressure distillation tower 1 
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(57) Abstract 

An azeotrope consisting substantially of 1,1,1,3,3-pentafluoropropane and hydrogen fluoride, and a method for separating R-245fa 
and/or HF from a mixture containing R-245& and HF without the step of cleaning with water. This method comprises distilling a mixture 
containing 1,1,1^ ,3-pcntafluoropropane and hydrogen fluoride to obtain a distillate comprising an azeotrope consisting substantially of 
1 , 1 J ,3 ,3-pentafluoTopj opane and hydrogen fluoride and recovering a distillate comprising purified 1 , 1 , 1 ,3 ,3-pcntafluoropropane or 
hydrogen fluoride. 




(5 7) gfcj 



1. 1. 1, 3. 3 -'<>f7Ji'*u'?u'<>ts&&7 yity&%frt>n 

4 5 f afc < }:O c HF^^^-CfifcS^felA^^>R-2 4 5 f a*>cfctf/£fc 
liHF«r»««l«-rS^«6*a«L. CO^ft-Clis 1. 1. 1, 3. 3 

iCftLTx 1, 1, 1. 3, 3-^>?7J\s*a7asOis&a7yit 

/:L l, l. 3, 3 -^>^7^*o^a/<>*fctt7 -yftTk**^ 



PCTKX^T^MStvaKB&aili&^^i^ h»-Htc P CTflOHBfrlSJjrf **:*>C* « S*v*3- K 

h^T lr y^yr RU °->7|« 

^ LS l^Vh SD 

L T !! KT-T ^ SE ^^^-r >- 

LV 7h7*T SI ^ajirr 

?Ar*JT MD ^A' K'< SN -fc*#A- 

*f— -J- MC -*y#'*i3A' SZ 5^->7^K 

TLf^^tf y — ML -7 9 TJ ^S***^ 

7^/1,7 > K MN ^I^A- TM hA-? > ^ ^ 

T-f^VK MR *— y^^T TR 

4 ?x)- MW ^7^>< TT hy-^-K- h/<=^ 

NE = A- UG »7^^y 

«*«ii*Aftftfeg NO _ UZ ff*<*x*v**iB 

¥|KSS NZ = » — - 7>K VN v -rf * 

*W5*9V PL sK— YU ^-^*7tTT 

utfy^N^ pt ^a^xta* 

A97^ Ro a — ^-r 



A L 




EE 


AM 




E S 


AT 


*— * hUT 


F I 


AU 


a--* h 7 y T 

7*A-'<>f S/irV 


FR 


AZ 


GA 


BB 


y<A-^ 


GB 


BE 


^A-^T— 


GE 


B F 




CH 


BG 


^A-^f yr 


GN 


B J 


-<-7-> 


GR 


BR 




HU 


BY 




I E 


C A 




I S 


C F 




I T 


CG 




J P 


CH 




KE 


C I 


3- h - i?#T-A- 


KG 


CM 


jtj ? A — 


KP 


CN 




KR 


CZ 




KZ 


DE 




L I 


DK 


7" 


LK 



WO 97/27163 



PCT/JP97/00134 



m an m 

^ffcWte. 1. 1. 1. 3. 3-Hs?7 JU*a7a'<> (J£(T% TR 
-245 f a J £$>ffc-r 0 ) i 7 -fkTklg (JgTF* THFJ <>: t>^f 0 ) 
©&&ig£«!k fc«fctf4>tt< £*>R-245fa <!: 7 -y tt7k£££/0Ti£ 

R-2 45 f ali. fettU fgiSSUt LTfflV^ &*iTl^S C F C (?on 
:7;M-u#-**» „ HCFC (tFn^DD7;i'tnA-t«» ©ttg 

So 

R-2 45 f all, HF^ffll^l, 1, 1. 3, 
HF^ria^jaTSlClwfflOSCT'SioS^Ji. £f£L*:R-2 4 5 f a 
Sfcft'(^tfR-244 f a CI, 1, l. 3-f h77^tD-3-^ 
RJ6*ft!CJ:?>«*S^O-C*0 % R-2 4 5 f a *»«ctt±«©J: 9 
<t •p<C5lGjl^^t>*SrC©HF^:I3ljRLxSJ^JlS^ffl-r'5 C 
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(fllx.JiR-2 4 5 f afciCFHF) £#A/-rj&£ig£#JX K U-A*<B5 

—#©§§!£# (t&J/ltfR - 2 4 5 f a ) ©«K ( a ) ©flfe^O^gfifc^ 
(#Ix.lfHF) ©fig (b) tl^-rsfij^ (a/b) #*#<*£o/c (BP 
a/b*<a' /b' ffiU a' /b' >a/b)5?ij©x 

h V-A#|#£ft£Jj|£K. #gfifc#R-2 4 5 f a t 

14* 2o©3ggE£#fc I fctf4>tt < <t l-z><DttL<Df$Lftfrz>nn#JK&.Z>m 

«JOHFtR-245 f a <fc flfcOH F C ) <h©#«t©*:i6 

i'ffll^n-So U*Lt£*<€>* Cl©«fc9tt#?£T-l4|&*<**irt:HF{i. tK 

HFjMMfcic«:*rtfttTtt<> *j*©3* h*!EKR-rs©"C* «t 
f)*ai:HFiR-2 4 5 f a©g£ti7^£HFfc«fcU : /£*:{*R- 2 4 
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^ R-134a (1, 1. 1. 2 -t h77;l/tox^ » t±if®m 
OHFC<lot>T(i> HF£©#fcg£4&*ffl^TC*i£«D£a£StrS 
^^R- 13 4 a (4#§I§¥3fI 4 - 2 6 1 1 2 6^&$Bfc 

ckC|f#^ip^5- i 7 8 7 6 L/^L«*<^ R-2 4 

5 f a «fc£/H F tOInWbOR — 2 4 5 f a J:Of/*rt:liHF© 

4 5 f a*?«fccfHF*#//TlSSiR£1&*N£R-2 4 5 f afciO'/l/: 
li H F£#&*sti!-f *3r&£ig0H--£ z. ±-ei>z 0 

**9!#&M\ 4>tt< 5 f a*jJ;CFHF*-£yi,Tfifc*S£ 

«3^t»R- 2 4 5 f ^Tj/ttzMHT t:^nnm-r^m\z^xm 

fc*«*afc|i*^ R-2 4 5 f a <t H F l**ffi5HE»iR£«s*JBfi£-r -5 - <t 
S£oT % *fgB^(i x i, i, i, 3, 3-^>^7^ B ^D/<>feJ: 

^^^^^2lickOS^U/=R^Wn£*j»^fc < kU f *>»iafi£?: 

OTn^-r : 

K13 (kg/cn> 2 -G) CC) ftftfift (B-245fa *A>K) 

2.9 5 4 0 3 4.5 

3.5 0 4 5 4 0.8 

4.2 0 5 0 4 5.0 
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w©*»a-fe«Hi. R-2 4 5 f afci^HF^t^sESI^ft*^ 
R--24 5 f a*yrttHF*»«*«^*l»©3R«XS©a*t^«ffl 
•TS^t^T'^. fflft©f«£TS&UT^aR-2 4 5 f afccttfHF© 
ftttlRC&& UT^a^^^SXgtrftbT^ |g®Xg*^R- 2 4 5 f 
afci^HF^ftS^i^iiU {**&«*4+©R-245 f a/ 
HFibJwC>D"C^ im+©R-2 4 5 f a /H FJtJ: 
^R-24 5 f a/HFJtOfttii'&J**!*:: ti: «tt). 4 
5 f a£*liHF©#M«^#TOKtt*o 

*869!tt. 4>*< £*>1. !• I- 3. 3-^>^^^ D ^ D 

inttUT. 1. 1. 1. 3. 3-s<>?7 frXazfv^yts&V? vitfr 

1. 1. 1, 3. 3 - / <>^7^nyn/<>i fc(47 * ft?|t**£<*/T 
jS5fBaj«*»*^t*««i"r*N 1. 1. !• 3. 3-^>*7** 

*&W<DjjmKmm-ei!< Z&tefcftte* 4>tt< £*>R-2 4 5 f a*i.fc 
tfHF*£A/TI5t»K »*U^»*-Ctt5EHWIlR-2 4 5 f afc^tfH 
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£*il>R-2 4 5 f a*fcJ4MWCR-2 4 5 f a*tl<i^HF*<ft 
dtS«3<bLTiife>ti-5o LfrLtt#e>> *£c«fc!K te©fifc$K 

«*.tfl. 1. 1. 3. 3-^>^?dd^d^^ l. l, l. 3 
h77^*o-3-^OD?n^Wj:^^Tl>Tt>J:l», •?-©£-?/«£ 

(is *©sfc#iHF£*<#»-*-Sj§£li, *©#»Mi::j6DT % SSI 

e©s tu & tb ai a-E-r * c t k <c 5 1: a t * 0 s# we 

«»DS»iUTtts HFt^^BD^>i^R-245 f a £ 

ft}SIfifflR-2 4 5 f a/HFit*<x «SIS©SlfEEaiz:fctf 
»SA*OR-2 4 5 f a/HFJ±«fc D'hSt**^ R-245 f aiH 

M*ttKJ:*K HSXg©fttHibTR-2 4 5 f a*HJlWir£*tt 
HF*^TfitatStB«D*»<Bit*<-C#*, 
t&\U tt»JH*4©R-2 4 5 f a/HFJ£2><. *fIlo*ftff*i:fe 
W***»^«!©R- 2 4 5 f a/HFJfcJ:*):*:*l**& % R - 2 4 5 f 
a £H F©#*a£*B*^-CJftS«m«r*»x *©-S&#£i8dit<!: LT 

R-2 4 5 f a*^-CBE5ffiafl»*»SC t3&<t?#*o 
±J6©*3BW©»IIWI«l^ffiJ-*.*^Tx »f1Mfcf«Mi4*lciB5£3*i* fc© 

c«*i*\ •sm'&ottwmm. *v£ii©£j£©;(n*a&ft«) *<tcf 

M©*ft («AtfWBEtt«) KJ:*ffl*?ll=«fc-*T*«rc©*f***£lw 
««?t5:tm5 0 SlttEEaii* — tetticiil k g/cm 2 -G-3 
0 k g/cm J -G, »* U< 141 k g/cm J -G-20k g/cra 2 - 
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3gK. ±IB©*^flfi£©T : -^^S^^T, R-2 4 5 f atHF©* 

*»W*€>0*MHtttM*©*£** R-2 4 5 f a£HF©#*mfcl*- * 

j»*&EE«3©R-2 4 5 f a/HFJt*<*©E*#J7 k g/cro l -GttiE 

C©«k9«E#ttfftt**Jffi"*"*-£KJ : ^ ^*£< <t*>R-24 5 f 
aiScfctfHF^^T&S^^&SLTR^ 4 5 f ateitf/** 

fip-^ <fct>R-2 4 5 f ate<£U t HF*^-efi£SJl**it& ! Bl J £ 

la&aigfcttUT, **iHJ:0. R"245 f afci 
C5HF*^t > ^SWHfi£S*^21^tl J £:^^-C^5^lSl±5^ ; £•^i. 
S^l^©R-2 4 5 f a/HFJt (fl*.l**;Wfc, R-2 4 5 f at 
HF©tt*Jli*tt-*R-2 4 5 f a©*n/Kfc£\ #K TJtJ £ 
^ia»R-2 4 5 f 8/HFJti»)*S^«6C^ »tt«-H 
4 5 f a*£A,-t'l££1elffiti}#J£*§- JS 

4 5 f a/HFitA^lStH^OR-2 4 5 f a/HF 
iU^'J^l^Ci*. *»WKR-2 4 5 f a^*«^HF4^t 

b"t\ <€-ftC«k*K R- 2 4 5 f ate iEfHFrt^SSRfl&KlifcS***^ 
//-C«*» 2«ttJ«5*». miStb«5©R-2 4 5 f a/H 

FJfc*<J|S2ttai«J0R-2 4 5 f a/H Fit J: *}*#<.^§£K'*- 
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KHF£^£*£^R-2 4 5 f a££A,Tj£*lfl2ftdJ$?£-ft, 
S81Stii4$3©R-2 4 5 f a/HFJta<Jg2Sdi&|CDR-2 45 f a/H 
Fltck D'h£^i££ntt> 4 5 f a £#£tt^H F£^, 

t-bJc s * 2 ft tu ^ * n Z X H 

-f^CtJi^t), R-24 5 f afc£tf/£^l±HF*<#f!^$¥$ft.5o 
SP*>. *^Bg|i c i;f)R-2 4 5 f afc£tf/£^iaHF©#&teffiW£# 

EE2>#S£5 <fc o iraaii: 2 ®fi*£*>-ibfc t>©T& o . &$l<Dftmnm 
**>©T'i*£^ 0 *Sft/i8BTIJ % 2Isl«|«9ii-rc<i:T'+^T*-5o fto 

H4l4x *%HJ©R-2 4 5 f a fc^tfH F£#fcfffi£!-r£;Sii© 1 -3 
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H5tt. R-2 4 5 f a/HFSKoa^SBftOWSi^t/? 

li&EEHSJg »2ISID ?l)8WI4R-2 4 5 f a/HF* 

5lfflM7«*l«lMh*. 3lffl»*9l***P» 

1 3l*f&lft&4$3£x 5 

[%H©|$fllttl&9n 

©R-2 4 5 f a/HFtbK » lSliJ^OR- 2 4 5 f a/HFitfe.* 
Ot»2Bai«5©R-2 4 5 f a/HFtti *19tti«F© 
R — 2 4 5 f a/HFJt*^ ^2SBi^©R- 2 4 5 f a/HFiti^ 

Sft«ca»T#*o il©^77li, ««fcR-2 4 5 f aiiiffHFfr 
6lfc5#»SSfc©R- 2 4 5 f a ©*/UK (lOOxR-2 4 5 f a/ 
(R-245 f a + HF) „ R-245 f a/HFJfcKttfc*-*) 

-2 4 5 f a/HFitl*«liLtfAl?»$n* 0 *l*8Illi«^«E* 
BKTiitt&*U &oT. l.©"*ffl*19tB*#©R-2 4 5 f a/HF 
l*CT£$*l*o A>CT*50T, « 1 *«Xg©ftai«ltt»WKH 

ISSXgKttLT. ^2StU«30R-2 4 5 f a/HFit*<E ttt* 
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telSettl-HF^Stt^J^KT-^So 

©R-2 4 5 f a/HFJt*« % mi®tiJ#J©R-2 4 5 f a/HFJtfcJ: 
^m2@tlJ^©R-2 4 5 f a /H Fit J; SlBfflft® 
R-2 4 5 f a/HF!ta< % H2@tb^!lOR-2 4 5 f a/HFJt«kO'h 

7>FT'&ft£*U C©B#©|g2Sfcbt&|©R-2 4 5 f a/HFJtliG ttt 
K> «£oT. G>C) . »2MlS©fttb«|fiiitJtwi=R- 2 4 5 f a 
*£*tt^.fc -5 K-e# SJat*tt % ±&©fg 1 ©»«i|S|«-e*So 

©R-2 4 5 f a/-HFJt*<. |g 1 atUfe©R - 2 4 5 f a/HFit&J; 
0 f *28iii«j©R-2 4 5 f a/HFifcJ:*)/J\$< N UTOcd 
R-2 4 5 f a/HFJfc*< % ^2Stb^©R-2 4 5 f a/HFlt=fc 

- ©JSfcli* Ell 0/77 «fc HMftfcp] l;-e& * 0 2 © ^5 "7 £#!&-r 
Si. SBl=a*-C*S 0 *3©ai«n?M\ DH4fi&«j©R-2 4 5 f a 

/HFititmz-HH-emztiZo n1m9j1mitwz.iiE.i3 i c-c&fts 

^ tt-sT, J >Ht*50t N ^©^©miStlJ^^CR- 2 4 5 f a 
/H'Ftt JT«3ft* 0 S£-pT. ^lffiiB^, H5IWirR-2 4 5 f a 
*Mttl\*5l=T*So RK. *l«tb«5*«ittflif^EE*K03)t23K 
Slgi:MLT, S2Sffl«j0R-2 4 5 f a /H FJt*<L «ttt 2 J: •? ir 

t5 = J>LT*»K i,t, *t2*sxg©fi&an»«: 

*RWKHF*^*tti>J:-5ir-c*5 0 
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©R-2 4 5 f a/HFit*^ ^lStB^©R-2 4 5 f a/HF&fcJ: 
D r m2Sth%I©R-2 4 5 f a/HFJ£«k*)>jN£ < N f&lStB^© 
R-2 4 5 f a/HFit*<> 2 ®tb%J©R - 2 4 5 f a /H Fifc«k ») 'h 

E12©^:7£#HB-f £<h. *4©*Mrc«\ ^2I§IlWx.«ff 
jDM-emtt$ti. C©^©m2Stb^©R-2 4 5 f a/HFltliNtfi: 
0 (tot, N> J) . *2*WI8©tetii*!Jtt35Kfl*JKR-2 4 5 f a 
*^*<Cl^J:-5lc-C*5ei^ti, ±iE©JIS3©JB«£l5*Ta<So 

©R-2 4 5 f a/HFJfcA^ J& 1 Stfc*B!l©R- 2 4 5 f a/HFJttf 
23tij'gg©R-2 4 5 f a/H FitirCfiSKfc tK 3ll@tii#>©R 
-2 4 5 f a/HFlt*^ m2StB^©R-2 4 5 f a /H FJfc«fc 

C ©»£(*> El 1 ©?*5 7 tWgWiizm i;t*503©^ 7 
S <b> S. ^5 ©M*Tli. H*4S£^©R- 2 4 5 f a 

/HFJfctt«jt»iPT**n-5o JBl*HX8B«iL«E*QJ:TllffS 
ft. ft-?T. £©!*©JI51«tB«9+©R-2 4 5 f a/HFIiRT'S$ti 
So S£dT, nift&QQ*:. H©K>KR-2 4 5 f a £Mttt* J: 9 CT 
^5. |^lSttl«3*^Jx{iglfPE^S©^2mSX8«if ; tUT. Iff 

2Sraj«5©R- 2 4 5 f a/HFit*<T<i:£:S ck?i:t5 0 W&MJ:? 

R>mOx itoT, II 2 *9I10ffiffi«llil»Wi: H F 4-^* 
ttl^'jCTl So 

*P6BflcDia*^fc-ii-^-|!t»»!^S©m6©SI«l'C i li. ISi*4?g£«3 
©R-245 f a/HFJt*<x * 1 S**©R- 2 4 5 f a/HFlfct* 
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2Stfc«g©R-2 4 5 f a/HFitte>ffiiZ$>9, *tz^ |glSaj$J©R 
- 2 4 5 f a/HFJfc*^ Jfl 2Stfa#l©R- 2 4 5 f a /H Fit«fc 0 

B 3© ^5 7 Ig6©!BM£T'tt. «l*fIg*<«iliS 

*S-ej»flfSnx C©H©*lfidi1jB©R-2 4 5 f aliT tU 9, fifco 
TP>Tf*SOf N JSiat«Xe©ft»1jBl±ieKfl«JJ:HF*^*ttl'»J: 
*2*Slgli0JjttfE;&QTilft§*u d©l^©m2Stb 
«30R-24 5 f a/HFJtl4R£ttO (ftoT. R>T) . 
gtDfttiifl&UilfcKttCR- 2 4 5 f a£^£tt<^<fc9KT'£So 

Xg©itftE;&**Si;:«!R-r.5c:£KJ:.*Ts fttfi«l=#ES*lrt:-Cfc 
5-5R-2 4 5 f a LT®m<&jK#E£-ti-S C <t#T'£. 

SaHBllfJESitSC *?J;Cf/-*/=liattHIBIC»EStlfe'C* 
5oR-24 5 f a«fi|imi:»ES«:tt)T*4. 

±i$©JfSl©S*£©lo©#£ Uvig£K*>i>T. K»«E^tt*©R- 
2 4 5 f a/HF*yWk*<lfil±T**^ S1I1II^5~8 k g 
/cm*-G©E2j-Cl»fEU ft in, f2ISH^5kg/cm 2 -G 
&T£*:I**G8 k g/ c m 2 - GJ£l-fc©flE*"C»fM- *„ 

^©ii^Tii. taWW{wS©^i> N ftt&BS**«t>«DR-2 4 5 f a ©^95 
SajtfrKJ&lJK»X8©*lftlB1&£L-C»&*lS©-l\ 

«„ H-N JU2*«X8K*5^*R-2 4 5 f a/HF 
#'.hS^S^ 4>S©R-2 4 5 f a*j&2MXg-eStfcS«rtf#-C 
»**5:t*<t?*S (ftoT, Sf£2StiJfe+©R-2 4 5 f a»Si^ 
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2 4 5 f a/HF*Mfc*<lBLh-e*>SB#. B 1 ISSXf§£-**> 5 k g/c 
m 2-GOT*fcli*^8 k g/cm J -G^±oE*T"i^U ^2 

w©*^TIi. !S*f«JK«©*^ #»Hm4>©R-2 4 5 f a©*SB 

245 f a/HF*^Jt*<0. 4£rFT&*B*. S& 1 I£SXfI£& 5 ^8 
kg/cra^GOE^-C^U #f-> S21gli*l!i5kg/cm ! 
-GOT*tlii^8k g/cm J -GJ4(±©E^T'gftt5o 

C©i§£T?ti. «»WJC«©^t^ «»BW4*©HF©*S#*<> «tB 
-tt-riCJII13KaXg©»lft*«Bi bT»£tt*©T> i^^^-WSfJ 

±JEO!ll4©tt*ll© l-3©»* bo^^l-*J^T. IB»a^1»+©R- 
2 4 5 f a/HF*>Htrt<iftO. 4KiTT*5^ ilISIi^5k 
g/cm J -G^TS/:l^8k g/ c m 2 - G£Lh©E#-CJltt U ftC 
m2^SXg£*>]5~8 k g/cm 2 -G©EE:frT'l&fp-f £o 

w©j§6-eii, «**wk*©*^ fw&Rfi*©HFo*»»^ am 

lW=!IU*SI8©JI51fttBtt<!:l/T»£ttS©T\ i^^-ttttfJ 

4 5 f a/HF#*S^«£. J:9Jl>«© 

HF**i3K«x8-csnj*-**wc»* *iwhh&+©h 
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4>S©R-2 4 5 f a**2MIStBlU**4«ltt?«$**;t^ 
t§5 ('(t,t> ^BtBtt*©!*- 2 4 5 f a*K*<'hS < 

^LTSfffl-eiSo miffitH^tUT^^nSHFfi. R-2 4 

5 f a SSfCSi: ^ C So m2Btiimt^ 

r#^5R-2 4 5 f a (fcAtf* lffitiitti LTf§£ftS»£©R- 
2-4 5 f a) li> *©££. *^l«tc«*OWI!!»a(rftL-C»T*©ffl 

^im^x.m^(ommmmr<R- 2 4 5 f a*>±a t HFjrsnx.-cftfe©fi£ 

CJ6 b T . *©&£*<« liJffl * tt« tfJfll <" »E"T 5 *i Kit Is 

±»©ji*5©«*ffl locDfiF* l^^k^x. mnm&®itpe>R- 

2 4 5 f a/HF*/Hk**0. 4~lT*Sifr* g 1 5 ~ 

8kg/cm 2 -G©E^)X*^fPL. |g 21£gX?I£#J 5 k g/ c 

m 2 -G£TF£*:lift8 k g/ c m 2 - GEU:©E2JTiiflF"f So 

±&©*6©Stifc© l^©*?* Li^^J-fcvX^ flgl**a-&*B t * > © R — 
2 4 5 f a/HF*7UJt*<fiO. 4~K'*^ SlISIi^5k 
g/'cm 2 -GHTtfcli^8k g/ c m 2 -G2i±©2^)-Cj*f1f U 
f&23&SXfi£#j5~8 k g/cm 2 -G©EE^TSfp-rSo 

C©«fc9^«iE*>'<ka t l£EII@Xg^*a*^^-ti-^^SI«5!!^&JCtJ^ 
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CHflEOJftftEfcli* ftl~30k g/ c m 2 -G©fEBx L< tttt 
1~2 0 k g/cm 2 -G©i5ffl©laffl*^3ltR-r-S©S^-C*So 

Wl= *©*<#* U\, JKS£iI©JBaM*rcPHSE&ti& 

J:»K R-2 4 5 f a©£jSRfc*<aMlRl6©*£l** MMttR*68 
:/n'<>©7*J*ftRl6*«Tofc*^K. &Ji£L*:R-2 4 5 f a*RlC 

*> J: tf* 2 US Ii O&ttfrll * & 8 k g / c m 2 - G KiT 1= fr 

^E^S^-e*5^imSXMlfc«J:U : (£EmS^T'fe5^2m 
SII3^TK^ £J>tt< 5 f afci^HF^t^ 

-2 4 5 f a*Ma-rSRJC3fi^&©aEttl«T*-»"^J:''' k ^ R-2 4 5 

f afcitfHFfc^^fts^^fctttfteov-xfr 6 ©*>©"?*•*"£ 

ttt&«»5«s *t0^ R-2 4 5 f afc«fctfHF©#*«£«*«tii 
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-G) ic*AS*K #»R£fc*^Tj£*«lSa4&7tt£*PS9i::J: 

lZnmtZo »13R«Xgir«l&$ti*«l&ISfiOR-2 4 5 f a/H 
Ffc*<*l*SIg©»ffE#rc*tf***S£fc© R - 2 4 5 f a/H 
Fit)'h*l^ m«i:4*OR- 2 4 5 f a *#*«£1»**US"*" 
**©HF£#K«tBStfSCi*<-C^ IR«i:R-2 4 5 f a£#£ 

2512. ct9&ETi*ft;**i<5m2iS@Xig3 («il«ffE^3kg/ 
cm 2 -G) LTai&ti*o C0f2ISIii:*;^Xt>s 

R-24 5 f afc«fctfHF*#*S&«B**STBfr**2«tfJ*ffl 5 t UT 
C<k*<T#£o IllSIIt^t^ *28tii«ll 5*fc*P 
81 7 »*Dbfc». 1 9 t UT«W=Bi-f«, B&2 

mgXgli. JBl*»X8©ilt^E*«k»)ft^O"C je2«lli4&*©R- 
24 5 f a/HFJtli. J& lgtii#!*©R- 2 4 5 f a /H F±fc<k •) /h$ 
1^©T% 3|J|ttll^*©HF**»a^1!B*«Jj!c-r5«©R-2 4 5 f a 

WKHF*ir*ttl^R-2 4 5 f a£^A,-CG£Sffiai#j2 1*»*C£*< 

J*2«fl<ft*£«»l 9*»t*fcR0©R-2 4 5 f a/HF»^1»2 

4>HF«£trtfl?T£S©1N **©*B3#i*K J: 9 7/U* «;ft»*^li 
*ftttfi:i->ta#«fr6HFt»4btR-2 4 5 f a^rlHliRUTfe 
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:oi«tti, ±kE©J:9C. #M&jR»*©Jfc«fl*©£l*HF©:*» 

HF**l*«XgT«tB**S WCJ: < (ftr>T. S&l@iU#l7*© 
HFIS^$<tt^ fSlG&Vlt UTll&n5HF©i*<«x) 

. *23R9Xa3©ltftE**<fi^«^ 'j>t©R-2 4 5 f a£ 

^2HSXg-eStH^-ti-S^»7-CJ:l> (lot, M2&ihV)l 5 4>©R- 
2-4 5 f aMW'hfc <tt<K §2ffiM2 1 <b LT'ff R - 

2 4 5 f a©S*<if;i£) tl^*Jj*l*<**o 
R-245 f aiHF ©*fcSgi©E;b&?F£i:t*&*te£*r-r S ©t\ 

Ct3&<-e*SJ:0«l^E* (|HJiS.li*lMXaTtttt7 k g/cm 2 - 
G. m2HaxMTIi^l 0 k g/cm 2 -G©glftE:fr) TJiff-TS- 

t Ox ±2©*{*«©a» caps. Jiiisiifeio 1 * 

2HBX8©— 55»*feli3R^**^8 k g/ c m 2 -G<fc <? ^E*T*£ 
ttfSJIfc) *>BJt|-C*So fin*.. 3K^©H©XS^^I 8 k g/cm ! - 
G«T©E^T*$lfF-rS^«> jR^©3K«Xg*#Sl8 k g/cm 2 -G& 
±fflE*-C*flE-r5ffl«lx *>J:Cr^Wfr©—#©*SXg£tt8 k */ 
cm 2 -G^±©E^TglfPbTftfe^©ll®Xg*^8 kg/cm 2 -GK 

*lMIg©Hf!FE*l-fctt R- 2 4 5 f a/HFifc 
<fc*)*#i>R-2 4 5 f a/HFJt*Wr«a^« (Sfc1»5' 
©«^i:is^S**?8©«a^tttt. iSEHS^-c*>S^lllS 
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HI 1 («x.tf*^E*3 k g/cm ! -G) fciOWEJKS* (Wx. 
li*ftE*7 k g/cm ! -G) -e*>SS&21ggXg3' 

LTm 1 «8II*U*tS. * 1 3KBXgl=*»S*i*WI&H#* 
CDR-2 4 5 f a/HFJfc#!IU*«Xg©*flPE#lwfc#5#*«£tt 
©R-24 5 f a/HPi*)**!^, »1K«XSJ-«»S*i**K 
W=^«©HF**l»*-&«B*1tB6"rS©»=^Stt«OR-2 45 f at 
*!C*»iR^«tbT«tiJ**Sw <t*<T*#. S0OR-245 f a«, 

%iiw&®t ^ftaatii' tLTH@«i' cibtso©^?^ 

•> 3 >25* tt. «fc9^ET^&f*<**lS!^^2f;@XfI3• tr&teH L 
tg;,n5o d©*2*SXgC*?<,vtfc. &*»£«B*«Hfr6*2S 
tti«Jl5' fcl/Tilb**5. S£li$SXg<bl3i£t-> Sdi^Sr^iDiSl 

^2H®XS3' ©*K*6liSMt«M::R-2 4 5 f a*«ttl>HF* 

cotttTtt^mBISl' *<»2*«xa3' J:*}fee^E*T 
8fP$n*©T. mi^SXg^t»SlU^S*j»jl^7' *©HFOS 
Bt**JR'2MIS^&«ai-r***a^«Bl 5' +OHFcDSSJ:0^^ 
t>o CCD<k9/iR-2 4 5 f a/HFS^2 5' A<J: O^E©^ 231® 
X83* Cfltt&SnSO-ex *2*«XgK«»$tl4l5JlttK^T©R 
-2 4 5 f aliHFt©*»«^«J*fllS8'r5fc»l-«ffl*nT«lllU 
JH2*«XS©ftHl1!Bl 9jMK*WKR-2 4 5 * a l=T 
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c©SH$T(i> it8ttS©£<^R-2 4 5 f a ©rt©:*S&#*^ S*"* 
fOUISIIl' ©l&lfttB^l 3' tbTj}^n*ot» J-*** 
-WttfcWWfcSo IBUItill^^tt^S^ «t*)^fi©R-2 4 
5 f a*»l*BXeTBtbS*S«»fCJ:< <&^T. ^13*^7' 
4>©R-2 4 5 f aMs&VhS <tt»K MJlffitBttl 3' tlt^ 

&ti5R-2 4 5 f a ©«*<*§*.) „ Ml'. ^2HSXS3' ©SfPff^ 
^*©HF**2*SXeTBaji§<ii'S*ftf"CJ:^ 0£oT> 

ife©tft9itBIttl-H R-2 4 5 f a / H F»*«*tt*ttS*ira* 
^■Tc ti:i-^ < . S&ftE^Tlil Wtt*«fl)t©SUH&*** - t 

Begi©a**i 

*5eiB©^»»^«i*ffli^*«xe*ffiffl-r**ie«»©R- 2 4 5 f 

a S*fc*ffl ^ * - * «= <k *0 . ^ £ tlT I T U 

ft#£/;l*7k&&<£fflb*<T*>> R-2 4 5 f a4fcliHF4*»i:» 

5C, *^B£©:frj££2o©#|tt*E:flT&tt£*iSiS®XfI£&*£ 
totfTWttSt, HF4s*tfR-2 4 5 f a *• 

Xifcffl (R-2 4 5 f a tHF £©««¥«»«©«*> 

R-2 4 5 f a <hHF^BFrS©fJ^T-^>^^ttii^. 5 0X\'&*>% 
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VlTtz^ ftffitzm (&*ifc.fctfmt@*©R- 2 4 5 f a ©«&(*- ;l/%)) 
(SUSBteHF) : 

OC) E* (kg/cm 2 - G) ft« (*^%) 9t4§ (^%) 
5 0 3.5 0 9.5% 3 0.5% 

50 4.05 2 4.2% 4 0.1% 

50 4. 20 38. 7% 42. 8% 

50 4.15 5 6.1% 4 5. 0% 

• 5 0 3.5 5 7 6.5% 5 1.3% 

5 0 2.6 0 9 0.0% 6 5.0% 

z y ? 7 \z Lxm5\tm-r 0 ESfrzmzfrm:?^ r-2 

4 5 f a/HF*tt*»jfi**t5c: 4A<fl« . ZOm^X'lt. *&fig 

5 0°C. E2j4. 2 k g/cra J -G, ftftfifig :R-245fa (45* 

/HF (5 5*^%) Tfeofco 

g*.Ts -tti-enoEE^jicte^s^WM^icf-to^oafit (R-2 4 
5 f a*;U%) ^>!)^ 0 *©tt*£TiE:fcJ:U f Ell~3i::jjrr : 

e# (kg/cm 2 — g) ^ist cc) &*§&m*a 

2. 95 40 34. 5% 

3. 50 45 4 0.8% 
4.2 0 5 0 4 5.0% 
5.80 60 48.2% 
7.0 0 6 7 4 8.5% 
7.6 5 7 0 4 7.4% 
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9. 00 7 7 4 2.1% 

9.6 0 8 0 3 6.3% 

:ft60«!l5fr^ R-2 4 5 f a/H F3fc©***lfi£«EaK J: 9* 
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